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889-3 Plasma Concentration of C-Reactive Protein and 
Physical Activity 
Michelle A. Albert, Robert J. Glynn, Paul M. Ridker, Brigham & Women’s Hospital, 
Boston, MA 
Physkxl activity has been associated wth lowar cardiovascular mortality. However, the 
mechanism of the laner relationship remains unclear and furthermore data evaluating the 
association between inflammation and physical activiv among individuals with and with- 
out a history of vascular disease are sparse. Methods and Results: The relationship 
between C-Reactive Protein (CRP) levels and physical activity was evaluated among 
1732 men and 1101 women parliclpating in a multicenter community based study of CRP 
levels. CRP levels declined progressively with increasing levels of physical activity 
(ptrend less than 0.001) with the lowest CRP levels noted among those participants who 
reported the highest level of physical activity. Specifically, CRP levels in four categories 
of physical activity including rarely or less than once weekly, once weekly, two to three 
times weekly and at least four times weekly were 0.26 mg/dL (interquartile range (IQR) = 
0.11, 0.51), 0.20 mg/dL(IQR =0.09, 0.46), 0.16 mg/dL(IQR=0.09, 0.42) and 0.17 mg/ 
dL (IQR = 0.08, 0.34) respectively. This relationship was noted among smokers, non- 
smokers, and those individuals with and without the presence of cardiovascular disease. 
Greater exercise was strongly related to lower log-normalized CRP levels among men (p 
less than O.OOl), but was not significantly related among women (p=O.4). Stratification of 
women into hormone replacement therapy users (p=O.9) and non-users (p=O.l) as well 
as into those with (p=O.6) and without (~~0.7) a history of cardiovascular disease did not 
affect this observation. In multivariate analysis, the relationship between physical activity 
and CRP remained significant after control for body mass index, smoking, age, gender 
and lipid parameters. Additionally, the effect of physical activity on CRP levels was signif- 
icantly different in men and women (p tess than 0.001). Conclusion: These cross sec- 
tional data indicate that high levels of physical activity was associated with lower CRP 
concentrations than no or moderate levels of exercise among men, but not among 
women. These results suggest that in men physical activity may attenuate cardiovascular 
disease risk via an anti-inflammatory mechanism. 
11:15 a.m. 
889-4 Enhanced Coronary Artery Disease Risk Prediction by 
Combining Indices Reflecting Pathogen Burden, C- 
Reactive Protein, and Heat-Shock Protein Antibodies 
Jianhui Zhu, Arshed A. Quyyuml, David Ron, Carla J. Spence, Stephen E. Epstein, 
Washington Hospital Center, Washington, DC 
Background. In addition to the importance of traditional risk factors, recent evidence sug- 
gests that pathogen burden, C-reactive protein (CRP) and heat shock protein (HSP) play 
roles in the development of coronary artery disease (CAD). Methods. We examined 
whether combining these three risk factors enhance the risk of CAD. Blood samples from 
391 patients (62% men. mean age 57 yrs) being evaluated for CAD by coronary angiog- 
raphy ware tested for IgG antibodies to cytomegalovirus, hepatitis A virus, C. pneumo- 
niae, H. pylori, herpes simplex virus type 1 and type 2 (pathogen burden), human HSPGO 
and CRP levels. Results. As shown in the Table, by univariate analyses, pathogen bur- 
den combined with HSPGO antibodies and elevated CRP levels was strongly associated 
with CAD, with OR increasing substantially compared to indwiduals with 0 of these 
(OR=l0.6). and to those with 1 or 2 of these. This significant association persisted aner 
adjustment for traditional risk factors (adjusted OR for CAD was 2.6 with 95%CL 1.3-5.2). 
Conclusion. Enhanced CAD risk prediction can be achieved by combining indices reflect- 
ing pathogen burden, elevated CRP levels and HSPGO antibodies. 
Table. Odds Ratm with 95% Confidence Limits for CAD 
Pathogen Burden Elevated CRP Levels HSPGO Antibodies OR 
(>=5+) (>0.5mg/dL) 
1.0 
+ + 3.5 (0.7-17.1) 
+ + 4.5 (0.9-23.5) 
+ + 4.6 (1.4-16.2) 
+ + + 10.6 (2.6-41.7) 
11:30 a.m. 
889-5 C-Reactive Protein Alters Vascular Reactivity by 
Increasing Nitric Oxide Production 
Brian Claw, Gideon Hirschfield. Raymond MacAllister, Ruth Gallimore, Patnck Vallance, 
Mark Pepys, Aroon Hingorani, University College London, London, United Kingdom, 
Centre for Amyloidosis and Acute Phase Proteins, London, United Kingdom 
Background: Elevated human C-reactive protein (hCRP) is associated with increased 
cardiovascular risk in the short and long-term, but it is not clear whether hCRP is an inert 
inflammatory marker, pathogenic or protective. We therefore tested the hypothesis that 
human CRP has direct vascular effects. 
Methods: Endothelium-intact aortic rings from male Sprague-Dawley rats were incu- 
bated for 4 hours in serum free Dulbecco’s modified Eagle medium containing vehicle or 
purified, azide-free human CRP (POOmg/L) and then mounted in organ baths. CRP and 
Its vehicle contained <0.5nglml bacterial lipopolysaccharide (LPS) by Limulus chromoge- 
nic assay. Concentration-response curves to phenylephrine (PE) (I@-10”M) and ace- 
tylcholine (Ach) (lug-10”M) were constructed. The effects of endothelial denudation, 
aCtinOmyCin D (10-5M; to inhibit protein synthesis), L-NAdE (3xltiM; to inhibit NO syn- 
thesis), 1400W (10-5M; to selectively inhibit INOS) or methoxyacetylserotonin (1dM to 
inhibit tetrahydrobiopterin synthesis) were also determined. To further exclude LPS con- 
tamination, and to demonstrate specificity for hCRP, selective pre-absorption of the 
human CRP was performed by incubation with sepharose-phosphoethanolamine beads 
(final hCRP concentration <O.O05mg/L). 
Results: Human CRP produced marked hyporeactivity to PE (pcO.0001; by P-way 
ANOVA) in rat aorta and enhanced relaxation to Ach (p<O.OOOl). In rat aorta, pre- 
absorption of CRP. endothelial denudation, pre-treatment with actinomycin D, and treat- 
ment with L-NAME or methoxyacetylserotonin abolished this effect, but 14OOW was inef- 
fective. PE hyporeactiwty was associated with induction of GTPcyclohydrolase-I (the rate 
limiting enzyme for tetrahydrobiopterin synthesis) but not INOS. 
Conclusion: CRP has direct effects on vascular function and causes hyporeactwlty to 
PE in isolated rat aorta by increasing NO synthesis from eNOS, through a pathway that 
may involve Induction of the eNOS co-factor tetrahydrobiopterin. Additional work will clar- 
ity whether these actions are pathogenic or protective. 
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889-6 Plasma Concentration of C-Reactive Protein and the 
Calculated Framingham Coronary Heart Disease Risk 
Score 
Michelle A. Albert, Robert J. Glynn, Paul M. Ridker, Brigham 8 Women’s Hospital, 
Boston, MA 
Background: C-reactive protein (CRP) predicts vascular risk among apparently healthy 
men and women. Linle data are available evaluating the relationship between CRP and 
the Framingham Coronary Heart Disease Risk Score (FCRS). 
Methods and Results - CRP levels were compared to calculated ten year FCRS in a 
cross sectional survey of 734 women and 932 men free of cardiovascular disease. 
Median age for women and man were 59.0 years and 53.0 years respectively. Among 
men and women not using hormone replacement therapy (HRT), CRP levels were signif- 
icantly related to ten year Framingham Coronary Heart Disease Risk categories [total 
cholesterol (TC) score for men and women: r = 0.29 and r = 0.22, respectively; LDL cho- 
lesterol (LDL-C) score for men and women : I =0.29 and r = 0.22 respectively, all p val- 
ues less than 0.011. However, in correlational analyses, we found only minimal evidence 
of association between CRP levels and individual components of the FCRS which 
included age (r man = 0.17, r women = -0.003), TC (r men =-0.02, r women =-0.006). 
HDL-C (r men =0.13), LDL-C (r men =-0.0002, r women = 0.012), blood pressure ( r men 
=0.18, r women = 0.22), diabetic status ( r men =O.lO, r women =0.07) and smoking sta- 
tus ( r men = 0.16, r women = 0.14). The largest correlation was noted between CRP and 
the HDL-C score (I = 0.24, p&It; 0.01) among women not taking HRT. By contrast, for 
women taking HRT, no signtficant relationship was observed between CRP and the 
FCRS (TC and LDL-C scores: r = 0.06, p = 0.29 and r = 0.05, p = 0.40 respectwely). Con- 
clusion This cross sectional survey demonstrates that while CRP levels significantly 
correlate with calculated ten year Framingham Coronary Heart Disease Risk in men and 
women not taking HRT, CRP levels correlated minimally with most individual compo- 
nents of the FCRS. These data provide additional support for continued evaluabon of 
CRP as a potential adjunct in the global prediction of cardiovascular risk. 
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890-1 Hypertensive Patients With Diabetes Have Less 
Regression of Electrocardiographic Left Ventricular 
Hypertrophy in Response to Antihypertensive Therapy: 
The LIFE Study 
Peter M. Okin Richard B. Devereux, Sverker Jern, Sverre E. Kjeldsen, Stew Julius, 
Bjom Dahlof, Weill Medical College of Cornell University, New York, NY 
Backgrountt Diabetes is associated with high cardiovascular morbidity and mortality 
(CVMM). Diabetic hypertensive patients had greater reductions in ECG left ventricular 
hypertrophy (LVH) and CVMM in response to losartan- vs atenolol-based treatment in 
the LlFE study. However, whether dtabetes per se is associated wtth less regression of 
ECG LVH is unclear. 
Methods: 9193 hypertensive patients (I ,195 with and 7,996 wthout diabetes) in the 
LIFE study were treated with losartan- or atenolol-based regimens and followed with 
serial ECG and blood pressure (BP) determinations at baseline, 6 months and then 
yearly until death or study end. ECG LVH was measured using gender-adjusted Cornell 
voltage-duration product criteria ([Fg,v,Wv,(+6 mm in women)]*QRS duration) and a 
Cornell product >2,440 nmwnsac defined the presence of LVH. Change in Cornell prod- 
uct was measured from baseline to last in-study visit. 
Results At study baseline, compared with nondiabetics, diabetics were older, more 
likely to be black, had higher systolic and diastolic BP, higher Cornell product (2,906*992 
vs 2.617*1,057 rnnwnsac. p=.OO7), and a higher prevalence of LVH by Cornell product 
(70.9 vs 65.1%. pc.001). After a mean follow-up of 4.6+0.9 years diabetics had less 
